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In direct patterning by CVp, on a part which has not been irradiated ' 
by light having certain wavelength, another light having different; 
wavelength is irradiated to form a different kind of film of; 
complementary patterns to the previously formed patterns. 1 
USE - Pattern and complementary pattern can be formed 
simultaneously by CVD. (4pp Dwg.No.1/2) 
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1. TITLE OF THE INVENTION 

PATTERN FORMING METHOD 

2. WHAT IS CLAIMED IS; 

(1) A pattern forming method in that, onto a substrate 
exposed to mixed gases consisting of an oxide element compound 
and a metallic element compound, light of a first wavelength 
for exciting the oxide element compound into an electronic 
excited condition is radiated in a desired pattern, whereby 
the metal oxide compound layer of the pattern is formed on the 
substrate, wherein a metallic compound having a light 
decomposing wavelength in a second wavelength longer than the 
first wavelength is used as the metallic compound, and the light 
of the second wavelength is collectively radiated onto the 
substrate during radiation of the light of the first wavelength, 
whereby a metal layer is formed at a portion at which the light 
of the first wavelength is not radiated on the substrate. 
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3. DETAILED DESCRIPTION OF THE INVENTION 
[Field of the Invention] 

The present invention relates to a pattern forming 
method using light, and in particular, a pattern forming method 
in that a plurality of types of layers are provided with 
patterns and formed in one process. 

(Prior Arts] 

In accordance with miniaturization of a device, 
integration technology using a planer process on a substrate 
has been advanced. In a device such as LSI using such a 
technology, a plurality of types of layers with patterns are 
complicatedly laminated. In order to form such a structure by 
the prior-art process, a process in that a single type of layer 
with a pattern is formed by means of a resisting process must 
be repeated a large number of times. 

As a counter for such complications, recently, a new 
technology by which the number of processes are significantly 
reduced due to a resistless tendency, a light exciting process 
whereby a thin layer is formed only at a light radiated portion 
has been recognized. This technology for forming a thin layer 
with a pattern by means of light CVD is provided in Japanese 
Laid-open Patent Publication No. Sho-57-26445 titled "Laser 
anneal device", for example. 

[Problems to be Solved by the Invention] 

However, although such prior-art light CVD technology 
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leads to a reduction in the number of processes due to 
resistlessness, since a condition, in that a thin layer with 
a pattern which can be laminated by one process is a single 
type, does not change, in order to form LSI by the prior-art 
light CVD technology, a large number of processes are still 
required. The process in that a necessity to laminate thin 
layers with patterns occurs in LSI, etc., is a multi-layer 
wiring process for alternately laminating an insulation layer 
and metal layer, for example. In this case, the fact that the 
flatness of the insulation layer is essential has been 
well-known from a viewpoint of prevention of wiring failure 
due to the occurrence of stage breakage when forming a metal 
layer in the latter process. However, in actuality, there are 
no simple and reliable technologies for flatness in the 
prior-art. 

The object of the invention is to provide a new method 
by which a reduction in the number of processes and flatness 
of a device are made possible at the same time by improving 
the prior-art light CVD technology and forming a plurality of 
types of thin layers with patterns in one process. 

[Means for Solving Problems] 

The pattern forming method of the invention is 
characterized in that, onto a substrate exposed to mixed gasses 
consisting of an oxide element compound and a metallic compound, 
and light of a first wavelength for exciting the oxide element 
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compound into an electronic excited condition is radiated in 
a desired pattern, whereby an oxide compound layer of metal 
of the pattern is formed on the substrate, wherein the metallic 
compound having a light decomposing wavelength in a second 
wavelength longer than the first wavelength is used as the 
metallic compound, and the light of the second wavelength is 
collectively radiated onto the substrate during radiation of 
the light of the first wavelength, whereby a metal layer can 
be formed at a part at which the light of the first wavelength 
is not radiated on the substrate • 
[Action and Principle] 

The Invention is characterized in that, in the prior-art 
light CVD in that patterning is directly applied, different 
light is radiated further onto the light non-radiated portion, 
whereby a different type of thin layer with a pattern 
complementary to the thin layer which is formed in the prior-art 
is formed at the same time the prior-art thin layer is formed. 

As CVD gas , a compound containing an oxide element such 
as N 2 0 and NH 3 and a metallic compound containing organic metal 
are used. Herein, it has been known that if light of a short 
wavelength of approximately 200nm or less for electronically 
exciting an oxide element compound is radiated, a radical in 
an excited condition is generated due to light decomposition, 
and chemically reacts with the metallic compound, whereby a 
layer consisting of an oxide compound of metal in a wide range 
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such as metal oxide and metal nitride can be formed. Herein, 
if the radiation light is provided with a pattern, a metal oxide, 
etc., with a pattern can be formed as in the prior-art. 

in the invention, in addition to the above, as a metallic 
compound of one CVD material, a material having a decomposing 
wavelength in the second wavelength longer than the first 
wavelength (^200nm) for electronically exciting the 
aboyementioned oxide element compound is selected, and the 
light of the decomposing wavelength is collectively radiated 
onto the substrate* Thereby, light decomposing the metallic 
compound occurs at a fixed rate, and metal is accumulated at 
a portion at which the light of the first wavelength is not 
radiated. On the other hand, at a portion at which the light 
of the first wavelength is radiated, by radiating the light 
of the second wavelength, molecules of the metallic compound 
in this area are excited and decomposed at a certain rate, 
however, since the oxide element compound is also excited and 
decomposed at the same time to discharge a type of highly 
reactive radical, as in the case of no light of the second 
wavelength, a metal oxide compound can be accumulated by means 
of a chemical reaction* In many cases, this layer is dielectric 
with satisfactory insulation. 

According to the invention, light of two types of 
wavelengths is used in accordance with the difference in the 
light decomposing wavelength between two types of CVD materials , 
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and light of one of the wavelengths is radiated in a pattern, 
whereby a metal oxide compound with a pattern and a metal layer 
with a pattern complementary to the abovementioned pattern can 
be manufactured in one process. 
[Preferred Embodiment] 

Hereinafter, the embodiment applied with the invention 
shall be described in detail with reference to the drawings. 

Fig. 1 is a conceptual arrangement view of a pattern 
forming device applied with the invention. In the embodiment, 
the case where patterns for Al and A1N are formed is described. 
As a compound of an oxide element in this case, NH 3 is used, 
and Al(CH 2 ) 3 is used as a metallic compound. It is known that, 
if light in a vacuum ultraviolet range of approximately 200nm 
or less is radiated, an NH* radical is generated from NH 3 due 
to light decomposition. If A1(CH 2 ) 3 exists in this case, A1N 
is generated due to a chemical reaction with the NH* radical. 
On the other hand, A1(CH 2 ) 3 is independently decomposed by being 
radiated with light of approximately 250nm longer than that 
of the light in the vacuum ultraviolet range to form Al. Then, 
an ArF laser having a wavelength of 193nm is used as a first 
light source 1 for forming an AlN layer provided with a pattern 
due to a light chemical reaction, and a KrF laser having a 
wavelength of 248nm is used as a second light source for 
accumulating Al. Light from the first light source 1 is 
reflected by mirror 5 as necessary, and then, provided with 
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a pattern and radiated onto substrate 8 through window 7 of 
mask 3, lens 4, and CVD cell 6. The radiation pattern onto the 
substrate 8 can be changed by adjusting the transfer ratio from 
mask 3 by means of replacement of the mask 3 and adjustments 
of lens 4 . On the other hand, light from the second light source 
2 can be collectively radiated onto the substrate 8, and guided 
into the CVD cell 6 through the window 7. 

A supplying system of gases for CVD is comprised of a 
first gas supplying system 11 including an NH 3 cylinder, 
decompressing valve, and mass flow controller, etc. , a second 
gas supplying system 12 including an Al(CH 2 ) 3 cylinder and 
bubbling mechanism, and furthermore, a carrier gas introducing 
mechanism and mass flow controller, etc., and a valve 13, 
wherein mixed gases consisting of NH 3 and A1(CH 2 ) 3 can be 
introduced into the CVD cell 6. 

Light from both the first light source 1 and the second 
light source 2 is radiated while supplying the mixed gasses, 
whereby thin layers 9 with patterns consisting of A1N and Al 
are formed on the substrate 8. Thus, thin layers with patterns 
made from different types of materials can be formed flat in 
one process. 

Fig. 2 is a schematic section of a 3 -dimensional device 
in that thin layers 9 with patterns are formed and a multi-layer 
wiring is applied on the substrate 8 by replacing the mask 3 
and repeating the above process a plurality of times . According 
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to the invention, since the device is made flatter than in a 
case by a normal process , problems such as breakage, etc., at 
stepped portions are eliminated, and the number of 
manufacturing processes is also remarkably reduced. 

A brief description of the embodiment is mentioned in 
the above, however, the invention is not limited to this 
embodiment, and needless to say, it can be variously modified. 
Also, as a material, if M 2 0 is used in place of NH 3 of the 
embodiment, a 0* radical can be generated to form Al 3 0 3 by means 
of the same arrangement- Needless to say, as a metallic compound, 
other organic metals of Al and organic metals of other metals 
such as Cd(CH 3 ) 2 and Zn(CH 3 ) 2 , etc. , are used in place of Al(CH 2 ) 3 , 
and metals and oxides and nitrides of the metals corresponding 
to the respective materials can be accumulated. As for light 
sources, needless to say, other light sources such as other 
lasers and lamps, etc., can also be used if they satisfy the 
wavelength conditions mentioned in the above embodiment. 
Furthermore, the radiating method from the second light source 
is not limited to the diagonal radiating method mentioned in 
the above embodiment, and a radiating method parallel to the 
substrate can be obviously used. 

[Effects of the Invention] 

As described above, the invention has effects whereby 
thin layers with fine patterns of metals and a metallic compound 
consisting of oxides and nitrides of the metals can be 
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manufactured flat in one process , and by repeating this process , 
a lamination structure for a three-dimensional device such as 
multi-layer wiring, etc, , of LSI can be formed by an extremely 
simple process with high reliability. 
4. BRIEF DESCRIPTION OF THE INVENTION 

Fig. 1 is an arrangement view of a pattern generator 
to which the invention is applied, and Fig. 2 is a schematic 
view of a three-dimensional device manufactured by repeating 
the method of the invention. 

1: first light source 

2: second light source 

3: mask 

4 : lens 

5: mirror 

6: CVD cell 

7 : window 

8 : substrate 

9: thin layers with patterns 
11: first gas supplying system 
12; second gas supplying system 
13 ; valve 
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